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(54) MULTI-USER SPREAD SPECTRUM COMMUNICATION 

(57)Abstract: 

PURPOSE: To provide a multi-user communication 
system for improving the reliability of transmission and 
increasing the communication capacity among users 
without complicating the system. 
CONSTITUTION: For this multi-user communication 
system, means 12, 22, 12B and 22B for executing a 
spread spectrum coding technique SSC and the means 
14n f 24n, 14Bn and 24Bn for executing the modulation 
technique of orthogonal frequency division multiplexing 
are combined. Thus, a data-processing mechanism and a 
data-obtaining mechanism are simplified, and the 
performance of an SSC system is reinforced. It is 
desirable that the system be used for a telephone 
communication system between mobile stations U1 and 
U2 and a base station B. 
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[»flP»#©ISH] 

(b) &\-5>~>-'mtm*frLT&mi-**)\< 

(CHAl, CHA2) £<k!5*B5Cji«-r.2>«g8c© h 

tfjg (u, , U 2 ) £&!)&*). 
(10), &V£©fl^T-©*©M©«if£fliTf 5^ 

a (2 o) t, 

tt^V#;Uft«F*fl3-r*«F*flS*a (12, 1 2 BK 
&VK3WBWB"C©ii»©*llt*«fT-r*«^b#« (2 
2, 2 2B) t, 

©(14) /gftfS^g: (2 4) t J: 6**^^3. 

— tf mm > * t- a t* * o t , 

mmm-rz^m ( 1 4) /«i-r*#s (24) 

JS&ftfl-S'J^m'fbfc: <k*£fiifti£?ft&i@#a ( 1 4 n, 

14 m) (14Bn, 1 4 Bm) &V«f§#® ( 2 4 
n, 24m) (24Bn, 2 4 Bm) #>e>fi£5C: tSrlt 

[»#*2] buI3£IB#®! (1 4n, 14m) (14 
Bn, 1 4Bm) fct,' 

#S(5 0) 

7-y**«iMtas-r**« (5 2) 

- x=i-izM-r«fiiH^>^*ftAi-r«¥s (5 

4) 

- mm/mmm^m (56) t, 
aw^n** (5 3) zmn-rz^m (5 8) 

[W*«3] HuI37-'J^it^<&iifflt- S^S (5 

2) «u «f«-i!i/jsi*Bi^«5/>*;w>*-y-e> 
tr^wt (5i) ©^(ca^nscifc^^ii-rss^ 

2I3ffi©i>X5 : Ao 

[11*81 4] miia«ii^S (2 4n, 2 4m) (24 
Bn, 2 4Bm) It 

- y->7z>- (6 3) i:, 

mtto&fSL (6 6) i:> 

7-Ui«»*a«1-«¥S (6 2) iu 

- afc5»J/ifcM*ft*B (6 0) i:*f>E£S^i:SiRfm 
fcf-Sit^mTJSSOd^l^tliMJSIB©©^^ 
A. 

[§t#Ji5] «r«a7-'jx*»*awr«#s (e 
2) ©&tc, m#m/m$i%Lft&\i'># lis? 4 >■$>->) 

- v>tr^m (6 l) #m*>ft5c:£:£!!$®i:f 
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a4|Bffi©'>^5 i A 0 
[tt*«6 ] tiflBflMmi! ( 2 4 n, 2 4 B n) |± % 
i »»»W»#S*» €> BR 4 X 

[»*H7] iffilBgIb¥Jftffilfll^{3(&. #as&i£±© 

[i*«8] BulB»«lS©BufiB«^Yb#©ttx 

h;i/fttt«**fti^SI±. »JiI©gi&fiJf#fiHj$p 
*«#*fcSjtpft* c i: £1$$ti: f*lt*S 1 73rS 7 © 

d*v>-rn*> lisia®©^;*^,, 

[«#«9] Sf««175S8©3t.^m^l«8B« 
© 5/ * A (C is I^TffiJB £ ft 5 a.— tf ®„ 
[»*H10] lf*ai75S8©d*)^-rti^l^I3 

«©^*?A&i3i>TttJB£ft*as*»« 

[0 0 0 1] 

i:=fcf)fiKt). h5>->-;u- tf;§©3-*©j£«giS§iT- 
atfMamTf©^©*****?*-*^®^ m 

[0 0 0 2] *»BBtt. H5>i'— ^a.— -!f»C*IR 
*lMi» >r-7)W «SXttflil©*«**M,TiMI 

[0 0 0 3] 

[t£#©«ffi] tflHOil»S'^?Att^ 9<<DS* 
j&»j&»S**©*T!«*ltt©»l»tt 

«FStj|jfc*na^s-e$.So tot, c©«td«t^ 

#S7^-te^(Code Division Multiple Access) C DM 
AS/^AT'&So '©i^^^Al±. <SJgt^ $5*^© 
>3i3£«L, T»Xtt*{b^©flBWSC#W-C*?K 
i— !f»*«^< &-e**»fc«ll**t>*»4. C DM 

n5^y-c-j;it I*ITc, CCtC, Tc = Ts/ 

l r -s 5 > y a tf * h ^> -t > ^ ^e^Hu c m 
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0, IP*>> is—TyXOyZv hSrCfc*. #fJ«#tts 

*/UclM"r «»— & - 
flSWicffe© a.— tf ©5=- * n-ip S> © 3i 3 — i: fct— a b£ 

[0 0 0 4] ±^©^^^Attx 0iJ^li> J.G.PROAKIS 
(CtSXK "^-f S>#;WI{i(Digital Communication 
s )» % ff§8*, pp. 800-81 7, McGraw-Hill BookttffiJ&U 
989), New York{Cf3«£ftT^3<> 

[0 0 0 5] 

comm&tz-— iflH©iil§&S*iS#>3cri:T?fc3 0 * 
[0 0 0 6] 

[«w*p»t-r*fc»o*ia!] ±8B©awtt, mmcom 

M^Stts *XJil«i&#iy#£fbK<fc3^»$&i8E©£ 
©S*(C£!5#££nfcx.=)-©§Mi&3W-i>{I^£SS 

^->X©$feBR©|a)«B«is £T©|i3»i*SM8* j e£Jf«»# 
«*«<bC «fc »> * ft 5 HXMMftC: iD#f.lx3©T- 
±<^SA s '&v>o ??-^(b->-'{r>X©M#*©iSi:#-^b 

ttfctt-fo BtC, BID— 7l£S£tlZ,^*)\'*-\ti!>% 
&/h$n©-<S iOi'^fAliBISt **-x.*JI/*»&© 

«$j3!&iS£J13®&#i!!^S<b (OFDM) #5£i:£M 
^fc>-e-5Ci:C<fc!K frblA&fgi:*Uj£i:#f#£ft 

[0 0 0 7] *^i5->^ri>lt Pjfilft h 7 
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**tt«s«**#-r4. £©»fW*©*MWS:* &VjJ5 
©-b ;u©«« £ mtl £> i: £ C <f*ffc£ § 1 8 IK <' 9J ©S 
tf&^#&£>o *»UI!fc:«fciitt* — p©-fe;i/©1M X£S£ 
zfcbffafUj&tf&S* 1 , tt*C*«f^Ttt^ C©1f 

[0008] *i— ifjBit, ssb^c^a-rssiw*© 

i:, *©^-1fJS&©*y^-^;ett£«^b-r33MS 

i^st^ i— »f«iiB©a«h57-f »^*«a-rs« 

[0 0 0 9] i— !f J»Xtt«%»0*W#Stt : 

[0 0 10] ±fB©#»Jfci'>*;W=t|i^8J$' >#M +f 

Ji/Tjfciitffi^. mac, flUI#i»M: : 

- — 

- (6 0) 

[ooii] 7-y:ciMaii*awi-**i»B\ bmmri 

>^S#gfrtl£. -Xtt^8fc©SlWJf#f6<J8P^i 
-;u»i*^©«S*#x81-'<<S®««iBt{y-iiP*n-r'fe 

©^<bC*Jffl£ftT^3M&5>^A^-'!7->;*£*J 
ffl^-SffiHS©ffi*&5aSbTt)^<, 7->J 

[0 0 12] ^B^CDS^sBS^flfeCS^B^eip-efe 

[0 0 13] 

[njs^j] *^ii N ^©0ij(c[g^$jx5cfc%<, m 
-?)u?-3-- j ?m.m^7.7 L k (u, , u 2 ... u 

k ... U M ) *^s*jjc^b, ClCltcMtiJ-— tf©^& 



£*ffSo -3-— IfH^l&^&StiS^^-ai:, a.— 
•OTBU, (sfc^«#&©J-— tfS) l±. ttfl&MB!©* 

2 #mm<z>'gm.izM j 3-i-z>o fleets 2-o©4jft;gB 1 

fcB 2 «U i— tf^Ut (B t ©*MU^^iiJ7'{C# 
Sn5) fcJ-— !fSU 2 (B 2 O^-'^U^^Ji'JTtr^ 
£tlS) fc*SE«***fc»©«31fll««*tSE»-r 
5. 

[0014] ffi«©j.— • tf^-cfijffl^n-r^^se^cDifl. 
s©isyij&0 i tc^-To mmmffl (@io (a) ) tc^ 

- e2S*yfe— S?MeS«F*HbU *fte>£f§^IBB 
©J/^S eC«ftt*«F9fli#ai 0£, 

<b^f£SSC 12*:, 

- ±8B©^>>^l'«:*tit-^.-^^> H©7*-f ¥2)1' 

[0 0 15] /•yt-i'Me^ffbnfgl Ott : 

- V-^^{bi§SOUR. C O D 1 3 &'&lzmffi,2 

- ^**;W?^"fb§iCHAN. COD. 15i;, 

- ft^ies©^ y*;i/r-*cnt ssasss^MA 
PP 1 7 i:©il?iJi!g-a-^e,fig5o 

[0 0 1 6] d©«^B2gl*. QAM, QPSK, BP 
SKX«te©«^IBB£M&U'rv'>T*&^o v— 

WttfcJ»fC3PJfli*n«t<TtiAl^ HfiSC A/D^ 
Ml liV-^f<bS13tt, tyk—VMeifir 
4*J#)Vm& CJ>^9) ft S*§£\ #Jfli£*x 

So 

[0 0 17] a.— tfSteu Str, flb©i— tf^fr^S 
oT> jl— if»fct N IC : 

- gM£ftfcft-^fb£ftT^3S<'>#;bS c r4*b 

- W*fls*«l 2CJ;$fT£fc>ftS§ilf©ia!©ail£ 
HffbT, s«^nfe^>>^;i/S r*ffi^bl-5«^<b 

fgSSC"'2 2i:, 

- &fflft^T-©^{b^®l 0C±Sfr&fc>ftS«» 
©j£©8t»£?lfTbT, gM£ftfc~>>tf;i>SrC/fot 

2 0ti>^5. 



6-318926 




[0 0 18] (g^b3M£2 0li, ifiyiJ{CiS$-^bfe^^* 
JUtfbfSCHAN DECOD2 7i:, V-^fif 
fb^SSOUR. DECOD23J:, )\>/7-}- 
D^ifgD/A2 1 i;ipe.fiE5o ;n6©fSlt 

*©jj»©«F^fl5*»*«as«awi-cftK*fT*n-rv^4» 

*;i/7=-*#ej££ftst§^©^#g:i 4t, ss«& 
sg-c-*fr^nfeS»©3M©S»<feS«SiS-ellff LT, . 

[0019] S2lt *»WK«t*aMS/^yA©iaBS 
U t fcU 2 ©2^©^— if^C^ ftSo a.— 

if»ttnifc»«^»*#r*©"c. wT-rajBUi 

figs flb©JBtt*flMBkUT«ll6bTV^4Ck4«31»Sn 

<fc?o 

[0 0 2 0] *«ic,j;nii, SfcSt;*^ h;Hfrit<bS 
SCI4, #S8^&©ig£ja«Ift#i!l^S*b OFDMi 
Wfc«*#fe3ftTH*. &©«!¥#>£ 
©JK^-eff&bixT^s. HU, te, i/>f;bSe*i 

^T'l/i'^OFDMHnJ:, £8Jfi&&£H« 1 4 . 
mWmtfc$tiT^Z>&&.XH? WUflHS-flsSS S C 1 2 

[0 0 2 1] fi^t*;vCHA ltrj;t)^b$-&e>n 
^±13©^-*^ ^-^PmrhUTSife^BtcgiJ 
lt5. r-^Pmrlt WSDEM0D2 4Bmf 
'&m£tl, r?;i/f7U^'»^S0FDM-'t^l 

#gi£ti,-r> gM£ftfcft^b£*vti^S'>>tf;i/P c 

C- 1 2 2B©«#lbl±> «^{b£ixfcS'>*;i'P££-f 
s 0 A»*>i)>>>^;i/P«i, ?$^-fb^©s s c l 2 

BCJCoTStfe^-C^^b^lXv T^T-U^-tfOF 
DM1 4BnC*t>£»b*il, #SttSSttXn» 1 4 

)V £ « m £ o T lr"> X i> A V * 9- -fr * JV C H A 2 * ^ L T > 

U, Wb©&fflrA©5e<IA£ LT«IBr*»^*«*-r 
So §«;9&i£ilS£ft;fc->>#;i'Smr£§<iU C© 
*>>/tf;Wi&i§fiDEMOD 2 4mT-SII$^ 7=^1/ 
^ 7- b ^ -9- O F D M-i-t? $fi£* $ IXT S« ^ ^fc «H» 
<b^/HTl>Si>'>^;i'S c r^Sfeb, i5?{C, d©->>^ 

Mt. mm§s3%x-m'if£tirzsscfi^<b(D®.<Dm.^<h 

*ff5;d«^b^@SSC-»2 2T-«^b^lxSo 
[0022] sitb^Btt, tf^e>^*^ns^: 

^-^trSS-TSo I^b«««^rt 

©^-^tcm^^ixT, sft&^©x*tcsijai-So c© 

SSk^lijlfl^'gStSo d©fc». JBU, ^U 2 t 




fi^i*^ * * ut * c cast s * f -fe - *j 
^fbU§3. 

[0 0 2 3] 03;&tfl24«U #$§BJ3K:ilfl6£ftT^5 

il»iol£«cx-«.^ Mi/ft^b/^fb^sS^L-T^ 

5. 03© (A) I*. f-OV-^A'^^itli^y-tr 
-S»CHUTiWffl*n4ttlR^^f h;i/«F*ftiS S C© 
JSS©lH]SSIlt:$)So C©fc#K ^— K©«#IE 
ICtin, WIBJBJIHTsft*-*-*^^ 5>*JI/S'>:J*/1/ 

se^ mm^omnm3 o^mmm^>-^>^ 

£§§3 2 efr^£^£^ : 7>*Ai/->r>XPNi 

to^<T*m\ *©®-£\ ■!r>;*38£mJ:2/— 
^r^^PNiSft^fgBttr^^^UT^A^o »>— <r> 
^PNili«»!Tc©2ai©Kv h»JUCj;D*lj«* 
fix ^CC, Ts=L. T cT-&-5a /i^;*— *Ltt> 

Lf@©^F^b^nfe^>^;i'S c eli, ftJ/>WSe 

c^jft-r*. c©->>^m*is^. in*., mm*-*? 
<fc*K c©??^b^nfc'>>^;t/s c ei*. iic^t 

$P<SIM$nSo S«S«Sfc*5V>T, W'C-^VKC 
^•Sti, g«£*vfcft-f-fb£*XT^5i<'>*;vS c r 
tt» C©^>*;i/*^ltBf Shifts' 
— 5r>^ ii-^-T^jlftl^ >*A^-^>;* PN i £18 

ss§3 2r<p&siu nawa, *tt»j!>*±iB©sn< 5/ 

j £SB£if 3 2 rA>e>£{I-r 3 4 C 3 
(0 3© (B) ) o *SHI§©m^tt> JKfcu W#flS*n 

x i^&^gfgsnfcS' >^;i/s r sr^-r s^jjsbbs 3 
S e £fWffi-r So c©«^b#W£tt^bT-l3:fc^t§ 
fr&fc>*lSo 

[0 0 2 4] 0 3«U fi*0i-WC««*ft5tli 
fc^-fo 0 4ti. ^Sa- 4»Jfe»-CflJ 

fr&J**, S£{IgB©3l ; P* s 04© (A) t«BSS<3C^$ 

*t-t<^3o n*©^-* s>*;i/??-siSe 1 ••• s e J... 

a-ifiCMtS«ftl7>yAi/-^>XPNi..,PN 
j„.PN B *«eJ:!}»IMS3 0, ... 3 0j... 3 0 

K&zxmnztiZo ±thMt, sons 3 5 tc mm© 

6iV £f|gS£:frb7^*;i/£fl3^Tfcj£;*ft2> (0 
1) o gftSStt. 124© (B) C*B6fltjCjj*SftT^ 
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f SJ&fct^ ls-> T P Ni. . . P N j. . . P N„ * 
*££«-f £*!l|gg4 0! ... 4 0j... 4 0„©*^ 
CAii^ixS. ±!3©iP<, *BB5ii©ffi;t>tex -flSWJc 
H£JR?4 2i ... 4 2j... 4 2„ ©*^tcgigg$ 
n, C©*J^^tt^ :>>#;!/©£•* ©iHffi 

S r »... S r j... S r »SS4t5.Iitttt, S 
£2> 2&(j©? 3 Sn?«rftL-t&&< 
*PNj ft«I«r*i— yjBCfiI»J6nTV^*S/-'5r> 
^PNj £#£ft^b£*lfc«^£g{t-f 2>*§£\ *y 
-b ©filC <fc t) #Jffl £ tVT \,\ £> $/— >r >X P N j 
*m^X&MZtltz* v-b-y*||«F^flibT*A<. 

S'-'r^PNi T-gfI£flfcp< vfe-^SS 

fffflsu «^br-*jffl-r^t^—5r>^£S«S{cfe 

[0 0 2 5] 03 2W0 4 tt, JB»©46«:*"<* h ;H3F 

©«MSib©«C1tt3lEflI»»«*l**fli*SCK: <fc i> ^fifiS 
S«i§«(-±f3©#-«Jfii§l^^ 

OFDM^l/f/Ui't 1 4 n©a#8<J&[I]8g0©— 0ij 
^f^SSC12ipf,MU iWfcSftfc 
e^i>>#;us c eSifctf-i; i^l/? 1 — 

Nffl©a»ua*«***i-r4N»c7c7-y3ia»*jftfl- 
[0026] m^c^TN mmt>m^\to fdmt 

— *rD«y^©i»fflJ*JBj«-r*o ^15 41^ 5=-^<y 

iiAafSo ^©JgiOlis ^©T^-^^^LTff^ 
Ell ltt, OFDMx-^^a^^CWCifiJffl^ 

;i/Se©^r^Jl^ttTsT-$)5o 

«x //<l©^>^;i/*^tr^— ir>^tt. l^W©KFRg 

[0 0 2 7] iPiPS^V^l/Seli^F^bifSSC 1 2 
(02) *iliBl,fc8L ^{b^nfci>>^;i/Scet: 
{foT, ^>>#;i/S eliL<l©S/>^;i/S c etc 
*i>o >aT s©B#F^F^Pilc, /zLICi'V^Scetf 
ffbixSo 7-D^i7 5 0 (05) tt, *?IJ/M?ij^m«: 
HfifU N*7c7-U^iS»^gi*^ff-ri.^n 5 2 
tCA*fS>uL{l©J'>^l/£^J{C^1-5©T% N 
= 2" >mLX&*)s ddtCktt^TfeSo e^oT^ 
>ti L^i©i/>^;^»±^ ^"p v >? 5 2©A*©^^•f^^* l © 
(BIIC#^©L 1 = (N-aL) /2<i© "0 M t^-^AS 
31t>tvTi^t)5 (#M«F^X) o N->uLAS$S[T-fe2> 
®^r, 7'D^^©5fe^x«*«t:^ipe<)'&i>>^u?&-^ 




£li5N{0©*>>*;W±, K G <iCDi'>^l/C < fc tii&T 

©~>>*;ui, e^^^a^t (k 0 +n) {!©->># 

A-CDx— * ^"D >y * %mf&-? Z> <fc o N{@© 2/ >#;i/{C 
JP^.e>n-S (#J$flf-fZ) „ fi«^7n^54*J; 
»)fi^«J«Tfifrf^-r*0-e (Tc* =/zTs/ (N + K 
G ) K &©SrtN (K G +N) <acD^>#;i/Olt?'Jt±S 
Tjfl^tfA T s "T 5 £ -5 tlT V> SH#HHP§ 
f§f>n5. tt*l/lft*IKa85 6<i> (Kb +N) ffl 
©5'>#;i/fcl«ai*-l«C:**r*o (K G +N)<@© 
^>>^;UO)S^©7D •y^As, #^#7l/— A (FR 
AME) WttZtltcmWS 8-COFDM7l/-AS«S 
tS. COBS 5 8 ft. «9Att, j£«gg£g«fit|5!»? 

%mis>tf)is5 3 (nm ^a-^u >^i±fte©->>^ 
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